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PRO^L^TO BE SOLVED: To obtain a composition for forming a film which is curable at <450° C t provides a film 
having proper uniform thickness, dielectric constant characteristics, water absorption characteristics, excellent 
CMP resistance and a small void size, useful as interlayer dielectrics in a semiconductor element 
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x i, 2— ex (byxb^>->y^) x^>ft^© 
i, 2— ex (byww+s/^y^W i*>**»*u 

[0 02 3] ±13 (A) ja#**teM"5<b£«l ( 1) ~ 



(4) *in*m R'O- T*S*t 
sii^fc^ o. 2 5-3^e;i^)**ffli^ch 
#$?£l/<> o. 3-2. 5^;u©7j<£j!jnx5c:£^ 
t»* u v «ftn-r stK^s* 5 o . 25-3 wovm 

[0024] (A) BR^WfiE-TSfb^* (D - 
(4) £AqzIc#Pn 

[0 0 2 5] ^*l/-bfti§^UT<±> b 
iJ:3Lb^>- ^ (r-fe^Ur-feb-^— b) b 
y— n— m#=¥-*> • (7*^1/7* b^-b) ^ 

^x by— i— rn^sz-^ey (7wmb^- 

_ h)f .^ >N by— n— 7h^>-^ (r-fe^l/T 
-fe b^ — b) biJ-sec-7F^'^ 

(7wmbt-b) f^x by— t— ^b^> 
tr^ (Tttfrrthi— b) y-n-ra^ 

7D^>-t:7 (T-fe^l/T-fe b-^ — b) ^ 
_ n _-^-|.^> . ex b±-b) ^ 

x ^ s e c— - V* 17***7* b^- 

b) t— ^b^>- « {7***7* Y 

j—y) ^ x tyxf^>- by^ (r-b^PT-b 

^y^n—^-D^^- by^ (T 

***7*Y*-Y) **>* =£J—i—7uX*is • 
by^ (7***7* h*— b) ^X ^ey— n— ^ 
b^>" by* (7-feW7tht-h) ^e^ 
-sec-7h^>- b'JX (7***7* Yi— b) 

^y— t— ^b^ri>- b'JX (7***7* h 
j--y) ^b7^ (r-b^^-bb^— b) 

b'jxb^-^ (3l?-)\,7*Y7**— 
h)**>, b y— n— TDjK*^ ■ (=.**7* 
h7**-h) **>, by— i— rnsH^-*^ 
(x^7-trb7tr-b) by— n—7b* 

^>.^y (xf;i/7th7tf- b) bU— s 

ec-7b^>-^ (x^VT-bbT-b^-b) ^ 
> > Hj-t-Zh^'^ (x^l/7-th7tr- 
b) ^xh^>« ^ (x:5 L ;V7 7 -bbr'b^- 

b) ^— n— m^*^ • tfX (xL^^^-b b 

s^— i— rn^i/- t:x (^* 

*7*Y7*r-h) **>. i?—n—7Y*>s- 
(x.^)V7* b 7** — b ) >s ^— s e c— 7 b 
^f^-trx (x^l/7«feb7tr-h) **>> V— t 
— ^b^r^>- ^ (xi^l/r-bbT-b^-b) 
^yxb^ri>- byx (xfmh7-fer-b) ^ 
x ^y^n—T-D^^^. b'JX (x^7th7t 



(7) 



^2 0 0 1—2 9 



r-b) *j—i—'7u#* 9 y bUX (xf 

^-bbT-bir-b) ty-n-^h^- h 

(x^Z-bbr-t^-b) ^" sec 
— ^h*^- by* (xf;P7th7-fef-b) 
x ^y— t— 7b*S/- by* (xW-irbr-br 
-h) rh7^ (x^Jl/r-bhTMrT^-b) 

^ (r-b^i/T-bb^-b) by* fc"*^ 
r^br-b^-b) ex 0P-b«i/7*bb*— 

y) (x^;i/7Mr b7-b^— b) bUX 

Crwi^b*— b) (x^i/r-b h^-fe? 1 - 
b) v^—bflsdtt; 

[0 0 2 6] by^b=^>'^ (TtrfrT-thi— 
b) $;;hjx*A, bV— n— rD**^-^ (7* 
^;i/7Mzh:*— b) SWaxn^A* bU— i— 7*n*=* 
(7Wmbt-f)^x^^ bU 

~ n _7 {TttfrT* b b ) ^ ^3 

M j-sec-/h^>'^ (r-bf-^-fe 
j*^- f.) j^lox^A, h»J— t— 7h^>- 
(T-fe^^-feb^-b) SW3=*A* ^xb**>- 
tTx (r-fe^THr b^ — b) £A. n— 

7ui£*i"tt (T-fe^^-b b±- b) 

hi *;m~*A, n— rb*3/-« cr*** 
7-bh:J~ b) ^3^i^A> ^-sec-7hir'>' 
tTX (r-b^r-feb^-b) 5W=i=*A, $/— t— 
7b=H"ex (r-b^TMrb^-b) VM*—?? 
a, t;xh^>- byx (r-b^r-bb^-b) s> 
^rix^A, n— TD^i/- bUX (r-b^U 
rH?h ^_ b ) ^3^»>a> ^ey— i— TD**^- 
b'JX (7WA/7tht-h) s^io-^a, 
n —?Y**,. hUX (7-b^r-bb^-b) 

^-sec-^h^>' b'J* (r-b^l/7 

-ti^- b) a> t— rb**- bu 

X (7Mr«l/THfeb^— b) S^l^-^A, ^b^X 
(T-b^r-b b*- b) ^x^A, bV^b*3/ 
.^y (i^r-bbT-b^-b) ^3^^A> bU 
-n-ZD^^-^ (x^i/^-bbT-b^-b) 5> 
;iox<7A, bU— i— ^ntf^S"^ (xf-^TMr 
hr ^_ h ) bU— n— rb*3/-* 

y (x^;i/T-bbr-b7=— b) s?;m-*A, bU— s 
ec — ^b^S"^ (i^KT-bbT-b^-b) 
r>x»7A, b»J— t— 7b«" ^ (x^mh7 
■fe^-b) s^x^A, *;xh**/- ex 
-bbT-b^-b) ^l/3x-)A N j?-n-7D^^>' 
t:x (x^ur-bbT-bx-b) *^x^A, ^— i 
— 7TJ**:> • ex {^)V7 J Z bT-b^— b) ^3 
i^n-r^b*^- (x^7th7-t?r 
-b) S>;i/3=£A. x— sec— 7b**>- ex fc=- 
^T-bbT-b^-b) >?— t— X*h* 

v-ex (x^T-bbT-b^-b) ^PX->A, * 



;x]s^>. h'JX (xf;i/7-trb7tr-b) ^3 
-h^ ^ey— n — rn^S/- b'JX (x^7th 
^^j.) ^Ey— i— 7*n^'> • b 

ij* (xf;i/7th7tr-b) ^e/— 
n _7h=H" h»JX (xW7tb7-tr-F) ^ 
nx^A, ^-sec-7h^>- b^ (x^l/T 7 
-b bT-b^— b) ^;i/3X«i?A. t— T'b^S' • 

bVX (xfmb7*f-f) ^vnx^A, ^b 
^*X (xf;i/7-trf7-tf-h) ^;i/3x£A, 

(7WP7tht-h) b'JX (x^l/7-t?b7Hzr 
-b) ^l/^x^A, e* (7^^l/7th^-b) tT 
^ (x^-;i/^-b b^-bT^— b) ^3X»)A, b»;x 

(r-b^^-bb^-b) (xf;i/7th7tr- 
b) f^;i/rjx^A^^> ? >'i/3x^A^rU--b j fb'^; 

[0 0 2 7] bUX (T-b^T-bb^— b) 7)\>X- 
i^A> b'JX (x^ur-bbr-b^-b) TMl^-^A 

&ifo^;i/^-C;A^v-Mb^;^if^fSCfc 
[002 8] L/Ttt, " 

& ;±>m, 7i3>m. ^ 

^ ^uybtt 77*b->«, 

r^/^f^s p-b;px>^;i^>R ^>-b*>x 
R 7^;l®> ^x>i, 

^ mis yym, v>mu}&miF%ztifi-c%z>o 
[0 0 2 9] w^^^bTii, ^iii t:»;^x k 
d-;k e^7^>> truy^x ^'J^>> eny 
h'j^7^>s hVxf;i/7^x ^eyx^y 

—JUT* ^ tyy^x^;-;i/7rA bVx^ 

pyfx ^Tife^<7D^>^-bX T^b^^^T 

by^A N zkaMb*y»>A, TWMb^y^A, zWMb* 

[0 0 3 0] ^M^rl/-b{b^j, 

#H»4fflO*fc, iD7K^2iVei5««^SJSB+©#y 
^-©tff ajWWb^^W < bl CtL^CD 
ill! ia**v^2«W±«;lRll«fc:flWBLT*«fc 



(8) 



4^2 0 0 1-2 9 



[0 03 1] ±m$%<Dmm.&, ( n - 

(4) (DYC O— "CS^tlS^iDlSai^fcWtT, 
0. 00 00 1-0. 0 5*;k ^K(±o. 
00 0 0 1-0. Ol^Ktto 

[0 0 3 2] (A) SaW, A5fi« (1) - (4) <9fl§ 
^T-&S^£&> ^O^Sii. *y 
©SS^^T*?*"^ *I^> 5 0 0-3 0 0, 0 0 0, 

#£b<&s 500-200, ooo, $e>ic»*u< 

ttl, 0 0 0-1 0 0, 0 0 OiEt^^o 
[0 0 3 3] £fc, (A) Jj»*© (A— 1) - (A— 

4) <om&&s t^vkfrmm&tot&n \,tz&im<o 

Krt. (A— 4)/{C (A— 1). (A— 2) 
«/*fctt (A— 3) 3 + (A-4) } #5-5 0MS 
% #£b<ii5~4 5M%. «fcff*b<ttl0- 
4 5M%T-$>5 {fc£U C (A— 1) h (A— 2) 
*J;tf/*fctt (A— 3) 3 + (A-4) = 1 0 0MS 
%} % fr-D (A— 1) < (A— 2) , fr-o (A— 3) < 
(A— 2) Tr&So ^±507K^i?^^^^^^ 
£<Df!l£T% (A-4)/{C(A-l), (A-2) 
J3ilf/*fctt (A— 3) 3 + (A-4) } #5Sfi% 

(1) - (3) OSiORKMOOXtok^Ut 
[0 0 3 4] (FH 7 ^'J1/-FM^ 

#«U!fc:*sv^ 7;io*^>y;i4£S0. l~5^e;i/ 

■rat^*— tr*y;i*. y**yMfc r^vfl* 
[0 0 3 5] rji^iy^ ] J)^ty^)um^T^ 

[0 0 3 6] ry;i>hy* b*^>^x ry^hu* 



[0 0 3 7] (3-7^JD^>7D») bU,*b* 
i^>5>> (3-7^ , JD^>7'0^) hyjch^ri/ 
*>5X (3-7^>JD^7D^) h»J7D^> 

5X (3-7^'JD*S/7DW) ^^;i/^h^r^> 

^>7X (3-7^UD^7n^;i/) SMWMb 

[0 0 3 8] (^^^VD^>^^) hU^h^S/ 

^yD*x*^;i/) hur>*5/3/5>, o^^u 

->^^;i/) h*^^ 0<**yn*~> 

^^b^>'>7^if0 y^'Jo* 

x^;i/) hv^b^»7k 
x^;i.) v*?-)\>* b*->^>> 

^>x^-;i/) y^fJl/xf^i/i/7^^ (2—^** 

[0 0 3 9] (3-^^^>;D^>7nWi/) bU^b 
3->^X (3-y#^yn^rD^) b'Jxb 

*^>7>s O-^^'jo^rDi^) burn 

V* h^>'>7X (3-^*^'JD^D^) ^ 
Wl^x b *^>5 X ( 3— p< * * y D^ri/7D 

;i0 w^^*//7>i (3— y*^yn#3/r 
Dt^;i/) x^7^oxb*5^>5 (3— ***y 

[0 0 4 0] h'J^^>7X 
(^-jl/x^t/) h'Jxb^>«>7k (^^-;ux 

:7>*S/*>5>, (*^x;i/x^;i/) ^wi/^h+S/ 



(9) 



#H2 0 0 1 — 2 9 



lis l«*ftv«2W5U:*HI»t:«WUT*J;ir^ 
[004 1] ztifc®*"^ tr-^ b 'J > b *^>^ 

^>7*D^) b';*b=^»7>s (3-7^UD^r 

i/rnt:;i/) HJxh^>7X (^*yD^>^ 

hi;xh^7^ (2— ***yn^>x^;i/) h 
y^b=H^>7>s (2— ***yn*3/x«l,) b'J 
x^>>^X (3— A9*VU*i>7VVM b'J 
^^>5/7X by 
xb^>*>^>s h'^h^>^>7 

[0 0 4 2] T 7 ^ VJVm^ZTJltCDMfcMk. l/Cfck ^ 
^i/T^yi^— bs x^i/T^yi/— K n— 7"Dtf;i/ 
^>7i;i/-b s iso— rnK^'J bs n— ^ 
Wl^yi/— K iso-W7^'Jl/-b> se 
e-^^ijlz- bs ter-/W^'JW 

K r^^T^Ul/— bs ^>;i/7^UV-K 

^i/^uix-K a^^i/^yu—K >x;i/r^ 
K ^b^i/^r^uv-b, ^-y-^^r^uv 

y U _bs 2 -xfW'W^ , Jl'-b, 2-tF 
ijl^—bs #Ux5 L l/>^ , J^7^ , ;i/-b, 2 — 

K/i/T^yi'-K ^Ki/^ya-^VU- 
bs ^yrDbfi^v^ya— K 2— ^ b 

a-^r^yw-K *h*s/#yroKi/>^y3— 

x h^^^rn ^Hl/7^ u u- h> xK 
i/^iJ7D^l/^U3- ;i/7^'Jl/- b> '<>5W 

^iju-bs 7xx;i/*;vt:b-^r^y^-bs 
/P7x=:^r^yi/-b, yx;i/7ix;i/*;i/trh-;^ 
7£»Jl^— K 2-^^Wl>'xf;i/7^ , JU- 
^ 2— s;x^r^-/x«ur^yi/— bs n— tx 
;i/t:ny b>> s^^^n^y^xik^+^x^r^y 
U _ K ^h7bKP7;u7 , ;;i/r^u^-bs -fv# 
y i/- K ^y s>swp* y u- bfcif©* 

;7^'J U-b$g; 

[0 04 3] xfUV^Un-J^'Jlz-f, 5>x 



^U>^y^-;i/yT<7UU-bs #'Jxfl/>^>j3 

-;i/^^yu-h> 1, 3— 7fl/>^'^-;^7 
K w^A^ya- ;i/^T^yu— K l, 6— 

U— K 2, 2— tT* (4 
^'jD^rDtD^xx;!/) 2, 
2— tr* (4-7^'JD^xh^>7xx;i/) 7D 

ij7^»ji/-K by^^-o— ^rDyi>H;7^y u 

_bs ^x'j^V h— ;ubU^y U-b&tf0b 
yr^y l/— b8 ; ^xy^U b— ;i^FWJ 
I/- b * ifOr h77^VU-h»;* £T#W£ ft 

c^^.au msfctt2aw±*^iWpt:«fflbT'fe 
[0044]^^<7y ;i^x^r;^ffl i: (is 

^f-^^^Ul/- bs xf^*^UU-K n— r 
dW^^'JW b> iso-7DW^^'JV- 
K n— bs iso-rw^^ 

^i/^^^yu-h^ 7^^yu-K 'v*^ 

^^<7'JU— ^\r^;M^^y I/— bs 

##\j]s—K yx;M*^yu-bs 5r^;i/^^^y 
K^>;M*^y I/— bs ^b^T^WM** 
ij^—K ^1?-^>;M^^y K TtPfrisJU 
*#t7VU—h, i/#U*\*is)ls**# } ) U— K 2— 
x^u^i^M** U 1"— K 2— fc HD^i/xf;i/ 
**^yu— N ^xfi/^y3-;M^^yu- 
k 7j<yx^uv^y 3— ;M^^y k 2— ^b 

^>xW^^Ui/-b^ ^b^Wl/^ya 
-;M**yi/-K ^b^'Jxfi/>^>Jn-;i/ 

^i;i/-K 2— xh^x^M^^yi/— k 

xf^^xfl/^'j3-;M^^'J U— bs xb* 
^ijxfl/>^'j3- ;M#^yi/— bs 2-tKD 

*#?Vi>—h, ^yrntruv^yn— ;M**yi/ 

— bs 2— / F*S/7*DW^*^'J U— bs *b=^> 
^□^i/^'/a- ;M^^y i/— K p«b^>#y 
rD^y^yn— ;i/^^^yu— b, 2-xb^r 

;i/^^^yu-bs xb^yrniru^'ja-;!/ 

^^^yi/— b> ^V^M^yi'— bs 7^x;i/7b 

;1/fc / Ij 1/ — bs ^ Xjl/7lXjM^ y Ix 

-bs yx;i/7xx;u*;utrb— ;M^^y 1^— bs 2 

— ^W^xf-;M#^J 1/— bs 2-yxfJl/ 

S/x^M^^'Jl/- bs rb7tKD7;V7'j;M^ 
^yu-K ^y#;i,x;i^**yi/— K ^y^>v^ 
p<^^y i/— bftif^^Ey^^^yu— bBl; 

[0 0 4 5] x^U>yj3- ^5V*^yu— bs ^ 

x^b>^y=/-;i/^^^^yi^-bs ^»Jxfi/^ 



4^200 1— 2 9 9 3 



1, 3— r?-u>^y3-;i/^*^y 
k i, 4— r^uv^ya— b% * 

2, 2— (4— 

/^yD^S/^xh+s/?*:^) rD^^^y 

[0 0 4 6] ##»fc*3^T* TyW*S/*>UAJI** 

ma^^^-rs^*^--^ »fc 0. 1-10 
ffi£b<&0. i-8*;i>%©M£t?***l 
So r;i/3*$'^yA«£#r3*>'v-#o. l^i/ 

< ft S MiSOT^F^^^^i: bT*?£ b < 
ft<, 1 0*)\<%*mttW&Zhvfr5M&V^^£ 
ffi&tp£>fMbi) i & W < ft t) b < ft v\> 
[0047] ^^©j^fiSfflia^^^V ^Ts ( B ) 

IB (A) ^^^bfe^^T«^«^Sr^ - £ 

[0048] T*yi/-h» 

m£#&, ±tB7*y>H»«^;w y**y;i^x* 

^swi/Mtt*^— *4 o*;i/%WT&S£bTo 
r*«fc^o ^^i/M^tt^/^-^bTtt, ^y;i/ 
& p*^^y;i«ftif©^ISB*A^>B» N, N — v 
y^^y;i^K> n, 

^ ttz<&wffi7% b\ y n- b vjistezo^m 

[0 0 4 9] «Wlfci3lr^ 7^yi/— h* 

«^«®^y^^u>lW»W«««4. i, ooo 

-2 00, 000, ff£b<l±l, 000-50, 00 
OT'&So 

[0050] *«wci3i^ w*)r^yu 
b<(i9-l 3T*fc£o SP»c©»fe^i:^ » 
tOfflSWf-fXM^V^ (<10nnu BJH&) fz 

[0 0 5 1] (B) y^) 7^Vl/-hM 

rjmk i ivxTwmmc?*? y u- b**^/ 
£fctt***y u-b£5 0*;i/%JW±tto^£#*?£ 

U\> (B) (V*) ^yi^-h^S^ttfcbT, C 



[0 0 5 2] (B) (^^) 7^'Jl/-h«I§#®« 

Efifck (A) fm (^bwkfrim&Mm) l o o 
SSfflt^U SI** l-80MSSk #£b<&5- 
6 5M£i5T-$>£o lMfiSB*Wei±. S&S**TI:f5 

[0053] JCijgJS 
$%B|©eMMMi±, (A) J56^*JcfcV (B) 

U*) 7#*)u-h%M£{*Z. (C) 

So <rcT\ T;i/3-;u^^hbTl±x ^^> r — M 
x.^y— n -7D;V-;k i— ^D/V— M n 
— ;T*y — ;k i— sec-W-^ 

M 2— *2-fV7#J— M sec-^>^;-M t 

-^>*y— ;w 3— ^b*^:r*y— ;k n-^^-fr 
y— ;k 2— *^/i/^>*y— ;k sec — ^t*v— 

;k 2— x^l/^y — M sec — J— M ^ 

r*y-;i— 3, n— ;*^*y-;k 2— x^i^*tf 

;k 2, 6— *J**fr*<7* n— rrfcy— 

)W sec-^>7w;p-M hy^^;i/y— ;u 

;K s e c — h ^T^v^^l/n— ;k sec 

y-M ^^;i/^>^D^ify— m 3, 3, 5— by 
■fe h v^i/n— ;i/ft ir^y 7^=1— ;^9Rim ; 

[0 0 5 4]x^l/^'j3-;k 1, 2—7u\Z\,> 
^|JD-M 1, 3-^U^'J3-/k ^>*>^ 

2, 4. 2— y^;^>^>^-;i^2, 

4, 2, 5, s^r^^i/*— )V— 

2, 4s 2-^ 3 ^ 

>^y m hyrotru>>/y3-;i/fti:^fl^ 
[0 0 5 5] ifl/^'Ja-^^f^-rM 

u><ru=7 — ;i/^e y — 2 — y^^^M 
f i/ >^ y 3-;i^e^ ;i/x-r;k ^x^uv^y 
a— ;i/^eyx\^-;i/xi— t^;k ^xfi/^^Un-wy 

— ^^u>^y3—;i^ey^>';^-^;k 
7"d ^1/>^'J n-ii/fy ^Wx-rJk :7Dt?u> 



(11) 



*S»2 0 0 1—2 9 



tyrrnt^x-r-M /D^i/>^'J3-My^ 
d t: u > ^ y =j — 7"° fcr^x— #£>^{ffi^ 

[0 0 5 6] cn&r;u3-;uz)rt, n— rn/v— 
/I,, i— ro/ty— ;k n— ;K i— T^y — 
;k sec-^-M t— 7#J—)W n— 
y-M i— *>#^— A\ 2— M s 

ec ^;-^ t-^V^-M 3— ,*b*:> 

[0 0 5 7] *b^*&££:LT&> T*b>\ 
n^^/rh^ V3&MrY>* 

>s 2-^\^1fy>> ^;u2/*n^=*iJV>% 2, 4 

X 7*>*a>+ ^if^ffe, 2, 
4 — ^Mt>^tfX 2, 4 — *<7#>i?*>> 3, 5 
^r^>*^X 2, 4— 5t*^>5>tf>* 3, 5— 
*&9>V*>s 2, 4— y*>5>*>. 3, 

5— — 2, 4-^*tJ->^#>, 2, 
2, 6, 6 — ^ b^^^l> — 3 7 5-^V/*>S>** 
1, 1, 1, 5, 5, 5^7^0-2, 4^ 
7$ >V*>H Wff—V* b >^Wf^5o 
Ctifctt* b >**8K± 1 »*lr« 2«W±*H«fc: 

[0 0 5 8] T^KSSaEilbTtt, N 

K% n— xfTI/sfvO'ArS b\ N, N— ^x^;u*;i/A 

r^b\ r-trbr^ b\ N— y^r-bhr^F, n, 

N— 5;* ^;uT4r b/*£ b\ N— x^;p;P-t? b 7 ^ b\ 
Nj ^ — i/jLf-Jl/T-t bTl b\ N-^^Dt:^> 

F*«a«*ia*«^tt2w^ftra«t«fflu 

[0 0 5 9] x^^I/RSttfcb^au *x*7i/*-# 



*-k «x^l/X £tt:/nb:i/>, £»s;x^ 
;k WBt^M WRx*-m r— ^07^fx r 

;K Mn-WW WJi-^M 
3-*b*$/7*-M IW/^I^^M B^2— x 

n-;xjk 7MzbSt®x?-M St 

ixf 1/ >^'J 3-;^^ ^f;i/x-r;k WKx^-u 
Vi/^Hl^/'xf^x-fM IWyx^l/V^y 
n-;i^e y * ^;px-«r;k Hyxf u > ^ y n 
-e/jn^;i/ai-^;K IW^x^UV^yrJ—^y— 

^;i/x— f^7Dtl/^'j3-;i^yxf;i/x 

ro^i/>^u n-^^/x^i/x-fjK yiawy 

x-^;i/3&if#^f f>H5o dtt^x^^;i/^^{il@ 
fe§v^2SJ^±*lHlNft:ffifflLT*>cfcv>o 

[0 0 6 0] **5, (C) mmt^X, T)VU—)Vim 
[0 0 6 1] *^©^J5£ffl«ifiS^t±^ ±13© (C) 

^^wr** 5 , (a) fij^€»teJE-rs<b^ (i) 
- (3) ttnfr^&&v/£tz!,&fc€itz>t%iz, m& 

[0 0 6 2] Mm)M±, (a) fi60s«tesrsYb^« 

(1) - (3) ^^$*fc^+t:7K^feii±s3 
(C) ^^T-^Lfe7lc^^^^v>a:^^Jic^ 

jp-rso ftwau mk*£*®m\L,x&\ f vz 

v^T*«kt^ u0i©0c^i:L/tlt 0-1 

0 0°a $f^L<(il 5-9 0°CT^^o 

[0 0 6 3] *<Dmomm\ 

1 0-2 0m/i, S^^aK^l 0-4 0SS%^g© 



(12) 



WB2 0 0 1—2 9 



[0 0 6 4]3^^;i/;ti:Uit B^fb^x 
« (*) s©r;i/^±v;i/5 2 0, Rl o o, n2 0 
o ; imyT-omjfr «*) »®7;i/5^ur- 

[o o 6 s i wMmm&@^£& 

(O mm*, (a) j^fcfltew-sfl^ (i) 

- (3) *5<fcV (B) tffl*»ftl/t, zk^g^ttSfc 

[0 0 6 6] *^©fflfij»©aa«w^o^^^ 
<d (a) rt**«*r*fl3*« (i) - (3) s *Scttf 

(C) fJt^©*£2>Dx.T, 50 

7 jc#Jt? ■ ISeSSStfT^fc©^ (B) 

® (a) &Lttmm*z<b&to (i) - (3) 

(C) fffeS0&*j86iR)&Z 

( b ) s»«i&bd e> wra*## • 
<3> (A) j»ra«j*r*<bA* (i) - o). (B) 

s> (A) rt»*«*r*fl3*« (i) - - (B) 

fifcMbVfctf (C) P/r^©?** 
[0 0 6 7] d 4> £ ? £ bTff t>Kh*fQMGffim<D 

±mmm&. »*b<fcts 2~3 0Mtstt»tK 

£#2-30 !Bll0iUW^*« 
(C) ^fc«k**W=ckoTfTkftSo £fc> *»B 

SB*, 4 o °cf i * ^munmom^mj^^it^m 

[0 0 6 8] **^JHfiJ^«:fflv^T[K«;JKfiW-St: 



«o **BJ!0fflfi!»tt. ^> l J3>^;\ SiO, 

[0 0 6 9] ztomgofmiA. mmMt^r, i®m 

9T-JP2 0. 0 5-1. 5//mH^ 2EBB&Tftt»* 
0. l-3/4mSKCDffl«*«^St*SCi:* s, C§5o » 
fiR*S!fflt®ff£BU ilfk Q. 2-2 0//mT«o 

<D±S3 (B) ^O^M^^?HcD^T^[^ . 

(A) tf#*-*Wb**, *rVTJ±» (B) ^^)^* 

©BHM*i:«*ifc ©±IB (B) jmotffflfi&LXt 

[0 0 7 0] ±iBO (A) fij^ffifb3**i: 

(B) &!bo»mte*Mtn-*it&s iMcjsut, 
©refttmmbfcD, ^> ^ 

H^^^iR-T « ^^^ti>o ilS> ( B ) 

S^iis 2 00-4 50-C ff$b<tt200- 

[0 0 7 1] d©«fc^t:UTf»^HS**liOfilfiK^ 
WdU HHK^ «fc 0. 3 5-1. 2g/cA. 
»*b<<±0. 4-1. lg/ci *6fc»*b< 
i±0. 5-1. 0g/criiT^§o 0. 35g/cra 

'^arett, ^aicDW^^^fSTu -^1.2 

ho 

1 0 0 7 2 ] $ ^ «BW©ttattfl3lB±, B J 

C©lfi8l+©WWffUi. *«flHfci3ttft (B) 

«l^C«HSte*U fchx«i> ^^12 7°C, 2. 
5atm, 100%RH> ©flWIt: 1 bfc» 

S«»$affl«fiE«+© (A— 4) fiR«0*SS**«B9 



(13) 



«fM2 0 0 1 — 2 9 



&^^T£-&r>, ilS> 2. 6-1. 2, »*U<tt 
2. 5-1. 2s $t>£#£b<t±2. 4-1. 2T-& 

(b) fmv^&t&vmit&ztipzz&o 

[0 0 7 5] ^tt^^tu i&fc 

«S*«H£ ffl*z>»*7y*tt> MHO 
LSI, $/*-=rALSI, 
DRAM, SDRAM, RDRAM, D— RDRAM& 

[007 6] 

ilfSaXT?* ^^^^ bTO^o 
[007 7] mrnwi 

(B) 0**) 7^yi/-hW*ftt>*R;S*io 
32g, 3— (bUp«b^>s/y;W row^^'j 

1/-M. 6 8g, T^tr^-fV^D-hV;!/ (A I 
BN) 0. 3 3g, 2-^^*rhx^;-;i/0. 2 0 

g#&TF7'wis>trv3— wts ^;i/3 o 

00, mfi¥^^^ s 9» 0 0 0T« o s 
P«<&3t»II± 9 . 3Tf*-pfco 
[0 0 7 8] 8ilfl2 

(B) (^^) T^>JU--h^M^#0»;±IBi^ 
«1W3V^ 32g 

8.3 2 Ml ^»^«^^frv«^^ U T 
-StoWf&tifco GPCT^J^l^tfe*^^ 
&^H^M#8, 4 0 0, H¥ 
i$fl^fi#18, lOOtWco *fc, SP<t©W* 

{KilO. 8T'$)^fCe 

[0079] wmz 

(B) r^yi/-h»MA*«)llB;±Btti 
fllC*^ ^V^M^^-H8. 3 2g 

8.32 g€ffl^fcfltfii^»«Mi^*ffi^^^ y t 
-^rWff^^o GPCT-tfU^u^tftJ?© 3 ?^ 
fc. 5, 0 0 0, SS¥ 

£j#?S#8, 6 0 0T-*ofco SP«<Z>M1M 
&1 2. 6T-$i^L 



[0080] Hffiffll 

tf-JUYV* h*5^>5>2 4 3. 6g (f^Dzk^fc? 
S^BMftlS: 12 0. Og) , 1, 2— (YV^h 
x^>2 14. 5g (^fiUTK^^^J 
8 0. Og) , §£I#J1IBI£© (B) J5£#2 6 
9. 2g (ra£££@ft: 4 0%) , rn^l/>^'Jr3 

— tr;i/x.— 5 5 9. 3 g, ^ ^;i^-n— 
^>^;i^rh>2 3 9. 7g0r&£^$tc:, ^WVB 
1. Og (»£/SiOR' =0. OOlmolit) £ 
7jcl5 7. 7g (Hi O/S i OR' = 1 . Omol 

^^J^^T^T^ £ £ £ 6 0 -C-e 2 N^SOfo* 
^ffiTT^^S 1 , OOOg^i) ^riins 

»fc«fc?>»&U ^*8 0°CT-5#fia, tf^T-gfTF 
2 0 0 -CI? 5 frWm htz<Dt>. cF tr^TT" 3 4 0 
°C, 3 6 0°C, 3 8 0 o C©)lT'^H^tL3 0^-r^D 

[o o s i ] i^gsffl^^affi 
i. wsssas 

*«Wt:*5{tSIW^dofflfflfi»B9 8 0ml £Sfi 100m 
1 ©#5 *»fa bOMStC XtiT&m U 4 0 °C^- b ? 

v-^-c i ^r^stabfeo immk<o^>^)^ 2 5 

0 0rpm3 1#^ tr>n- MH^-Clfi*U ±13* 

asps i t?mDi5&r:®3& vtzmvmmz^immsY 

(Rudolph TechnologiesM S 
P ectraLaser200) IZTMCU *<D^.ib 

mm) /WLmm^v-yrj^commi x 1 o 0} 

U TE^fcTMflibfco 
O:J3IiP^fb^<10% 
x :JBWSfb*£l 0% 
[008 2] 2. ifm^ 

-V*J^**SWW«teffl1^>^*fft6bfco i^it 
>r;i/^^ 1 0 0 kH z<DM^X, • ta- 
h^y*- F (*) Ck HP 1 6 4 5 1 BS^i3<t 
OTP4 2 84A7l/->y3>LCR^-^^tC 

v&irj; ^sasscDSia^^ai^bfco s^^^a 1 £ 

[0 08 3] 3. SMJ^ 
4. jfflffL^ff 

ItfetLfcB^^WLd**. COULTERSi O 
MNISORP 100/360 SERIES£ffi^ 
T B J H8?C«£U TlBS^tc^oTM bfc* 



1#PS2 0 0 1— 2 9 9 3 



O: 1 OnmfiU:®affli* 5 Btf>&ti*^o 
x : 1 0 nmW±®iBffli3& J SStf)&tt*o 
[0 0 8 4] 5. 3»tt* 

tZo 

6. RMS 

f§6ftfcl£Ifi£l 2 7 e C, 2. 5atm> 100%R 

H, (Dm&t 1 BfRSfSiSU ttntofBWD I R*^<> 

Ml/fcfyfcUfco jKSIu^^© I R*^ 

Us 3, 5 00cm"»jE©H. OCjGH-f *WK4> 

*Mt«HKU »^*TlBWCttt4WLfc. 

0:««b 

x : W8M t> 

[0 0 8 5] 7. CMPflfrf* 

*7 V — : > 'J a-TfiKtoWR^ 
TOff^i : 3 0 Og/cm' 
S^PfF^: 6 0» 

Orfcfcfcb 

x : ±TI*J#ft£c 

[0086] mmz 

mmm i w-j^t* cb) bje^^ lt*bi« 2 ^ibus^ 

- JOM3 

§H»3 1 fc*i vt\ (B) fifcfrfc UT^il^ 3 ic!S»D 

[0087] mmm4 

f h7^f^^>7>5 0. 7g GS£iJD*#A?»& 
: 2 0. Og) \ M-frY V* h^>^>l 6 
2. 4g ■ (^iDzk^B»^IWft* : 8 0. Og), 3> 
h^r^>7>3 2. 4 g (^^JQtK^?^ 
2 0. Og) , 1, 2— (h>;xh^» 
y;i/) t<*>2 3 0. 5g (^±Jn*^l!8*^«ftS : 
8 0. OgK MM* 1 BK© (B) ^16 6. 7g 
(Wm&HM'- 4 0%) , 7tiKl/>y'J3-^ 
^^l/x-r;i/7 9 8. 9 g«^t, >ft' 
1. Ig (ttO/SiOR'=0. OOlmolJt) % 
7K171. 3g (HiO/SiOR' = l. Omol 

it) \zm^Lrz^m&^^ lmmt^fr^iyfzo 
mewmwmT&s a & i= 6 o °cr- 2 ot^^^c 
«EET-e±«aai, ooogfc&arcwa 

[0088] fv&ii&odHM 8 -f >^*> y 3 

±fc*K>3-hi&fcJ;!>»SU 7^1*8 0'CT-5# 



*V^a«T2 0 0"CT?5^ffl!«<*Ufc©%, 

£^£TT-3 4o°a 3 6o*a 3 8 0 •c©ire-«ve 

[008 9] Stfi«*5 
rb7^h^»^7>10 1. 3g ($5£jb0zfc#fl?Sffi 
-gfflpm: 4 0. Og) , tf-JUYV* h* 9 sis5>2 
0 3. Og (5^D*#Pfit^iftg : 10 0. 0 
g) , 1, 2-W(F'ixh^iJMx^>16 

0. 9g (^bn&ftfm&mm : so. og) . ■ 
am isb»© (B) a» 1 6 6 . i g (wm&&g& : 

4 0%) > 7D 7D ^l/x-r;i/ 
7 8 3. 2gs y-i-7D^>-t:^ (xWt 
hTMsSr-h) 7g (^/SiOR' = 

0. 0 0 4molJt) (DWL^^L^ * 1 7 7 . 5g 
(Hi O/S i OR' = 1 . OmolJt) £60 e CjtaiS 

Tri*BWrtairFb&« s^oarmTSu 

1 6 0°CT- 2 ISHKS^-e-fcCD*, TMr^T-fe h > 1 
0 0.0 gfciDiL t&ffiTT^^S 1,00 

0 g fcft £ STSBBU iE^WS 2 0 %<DWZfm 

mm*mzo 

[0090] ff&ti^noM« 8 >^> y n >^xi/n 

±fcxt:>rj— biSfcJ:«)IB*U 7^*8 0°CT-5t3- 
B& ^l>T-M^T2OO o CT-57>Hj!j[^L/fe0t>v 
lc^£TT~3 4 0 o a 3 6 0°a 3 8 0°C^jp-e^n^ 

tt3 o^r^tmu $t>\zn&T4 2 s-c-c mm 

HSIS^ ltl^ltSMbfeo ^^^l^^c 
[00 9 1] Itlx^l 

mmmit&^x, mmnt&Mv (B) fi8»*«ffl 
v mmm 1 ^ vztmm^mM u 

[0092] mm 2 

^^^'J^f^»7>4 0 5. 9g (^^iJDTk^ 
ffi&fflpm: 2 0 0. Og) . §^f011B$KO (B) f£ 
7^2 14. 3g (11^1:4 0%), 7ot:u> 

^yu—;i^ey^ ^1/^—^7 9 9.0 g£»iH^&?£ 

7W>81. 0g OMO/SiOR'^O, 00 
ImolJt) ^tKI 6 1. lg (Hi O/SiOR' = 

1 . Omollt) Ufc7k««*S«at? 1 B^K^tt 

HRjs6**fc©^ «ET-C±i8«a 1 , 0 0 0 g fc^ 

bT>3-bat:«t?)»*U 7^*8 0°C*r: 57m * 
l>T*^T2 0 0 c, CT-57J^ID^bfe©t)> *6fc«ffi 
TT-3 4 0°C> 3 6 0°C, 3 8 0°COWMT-^n^n3 0 



(15) 



W62 0 0 1—2 9 9 



[0 0 9 3] Jt*»93 

«WHC»^ «BS«lt:E«a) (B) fS#*ffiffl 



2 0,0 00) *«W1"««*H*. ®K0)li:lRl»fc:l/ 

[0094] 
[*1] 



I 



mm 



i itim 





-1 — 
1 1 


1 2 


1 3 


1 4 


1 5 


- 

1 

1 1 


1 2 


1 3 




IO 


IO 


IO 


IO 


IO 


IO 


IO 


IO 


mm* 


12.3 


12.3 


12.2 


12.4 


12.4 


1 3.0 


12.3 


1 2.5 


mm (e/ca 1 ) 1 1.1 


11.1 


U.0 


I 1.2 


U.2 


11.7 


11.1 


I 1.3 




IO 


IO 


IO 


IO 


IO 


IO 


IO 


1 X 


*«* (GPa) 


14.1 


1 4.0 


1 3.8 


|4.9 


1 4.3 


1 9.5 


11.8 


1 3.8 




IO 


IO 


IO 


IO 


IO 


IO 


IO 


IO 


CMPWtt 


IO 


IO 


IO 


IO 


IO 


IO 


1 x 


1 A 



[009 5] 



(72)#yj# mea * 
(72)^# lubb »n 



(72)*8W& '&M 

F*-A(##) 4J002 BG042 BG052 BG062 BG072 
CD 192 CP051 EC036 EC046 
EE036 EE046 EH006 EH036 
EH146 EH156 EL066 EL086 
EP016 EU026 EU076 EU236 
FD310 GHOO GPOO GQ01 
GQ05 

4J038 CG142 CH032 CH042 CL002 
DL021 DL03! GA15 JC32 
KA06 NA21 PA19 PB09 



